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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
treatment device and a liquid treatment method which 
can give a high quality substrate stuck with a smaller 
amount of particles by reducing the generation of mist in 
a spinner-type liquid treatment device. 
SOLUTION: The liquid treatment device is provided with 
a holding means (a spin chuck) 41 holding a substrate G 
on it, a treating liquid supply means supplying a specified 
treating liquid to the substrate G, a rotation driving 
mechanism 42 which rotates the substrate G with the 
spin chuck 41 in a plane, a treating cup unit 49 having an 
outer cup 48 the inner wall of which is in a nearly dried 
state in the beginning of a spin-drying treatment of the 
substitute G, and which is arranged to enclose the 
substrate G for the use in the stage of the spin-drying 
treatment, and a lifting mechanism 50 for the treatment 
cup unit 49. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid processor which carries out [ providing a revolution means rotate a 
substrate so that a substrate may carry out the field internal version with said maintenance 
means to the processing liquid feeder style which supplies predetermined processing liquid to the 
substrate held at a maintenance means lay and hold a substrate, and said maintenance means, 
the cup which were arranged so that the substrate held at said maintenance means may 
surround, and the exhauster style which were arranged by the peripheral wall of said cup, and ] 
as the description. 

[Claim 2] A maintenance means to lay and hold a substrate, and the processing liquid feeder 
style which supplies predetermined processing liquid to the substrate held at said maintenance 
means, A revolution means to rotate a substrate so that a substrate may carry out the field 
internal version with said maintenance means, The processing cup unit arranged so that the 
substrate held at said maintenance means might be surrounded, It is the liquid processor which 
possesses the elevator style which makes it go up and down said processing cup unit, is made to 
rotate a substrate after supplying predetermined processing liquid to the substrate held at said 
maintenance means, and performs spin desiccation. Said processing cup unit is a liquid processor 
characterized by having the cup arranged in the location which surrounds the substrate which 
has been arranged in the location maintained by abbreviation dryness in the case of liquid 
processing, and was held for said maintenance means on the occasion of said spin desiccation. 
[Claim 3] The liquid processor according to claim 2 characterized by the exhauster style being 
arranged by the peripheral wall of said cup. 

[Claim 4] The liquid processor according to claim 1 or 3 characterized by forming the exhaust air 
path in said exhauster style so that the inhalation of air of the air current produced by revolution 
of said substrate may be carried out in the forward direction. 

[Claim 5] A maintenance means to lay and hold a substrate, and the processing liquid feeder 
style which supplies predetermined processing liquid to the substrate held at said maintenance 
means, A revolution means to rotate a substrate so that a substrate may carry out the field 
internal version with said maintenance means, The liquid processor characterized by providing 
the processing cup unit of 3-fold structure which is arranged so that said substrate may be 
surrounded, and consists of the inner cup formed from the inside so that height might become 
high serially toward an outside, an inside cup, and an outside cup, and the elevator style of said 
processing cup unit. 

[Claim 6] A maintenance means to lay and hold a substrate, and the processing liquid feeder 
style which supplies predetermined processing liquid to the substrate held at said maintenance 
means, A revolution means to rotate a substrate so that a substrate may carry out the field 
internal version with said maintenance means, The processing cup unit of 3-fold structure which 
is arranged so that said substrate may be surrounded, and consists of the inner cup formed from 
the inside so that height might become high serially toward an outside, an inside cup, and an 
outside cup, The liquid processor characterized by providing the elevator style of said processing 
cup unit, and the exhauster style prepared in the peripheral wall of said outside cup. 
[Claim 7] The liquid processor according to claim 6 characterized by forming the exhaust air path 
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of said exhauster style so that the inhalation of air of the air current produced by revolution of 
said substrate may be carried out in the forward direction. 

[Claim 8] Said processing cup unit is a liquid processor given in any 1 term of claim 5 to claim 7 
characterized by coming to form said inner cup, said inside cup, and said outside cup in one. 
[Claim 9] Said outside cup is a liquid processor given in any 1 term of claim 5 to claim 8 
characterized by being arranged in the location which surrounds a substrate in order to collect 
the processing liquid which disperses from a substrate, in case a substrate is rotated and spin 
desiccation is performed after supplying predetermined processing liquid to the substrate held at 
said maintenance means. 

[Claim 10] The cup used in order to collect the processing liquid which is the liquid art 
performed to a substrate by supplying predetermined processing liquid, and disperses from a 
substrate during supply of said processing liquid, rotating in a field the substrate held at the 
abbreviation horizontal, The liquid art characterized by using properly the cup in the condition 
that the internal surface used in order to collect the processing liquid which disperses from a 
substrate, in case a substrate is rotated and spin desiccation is performed after the supply 
interruption of said processing liquid carried out abbreviation desiccation. 

[Claim 11] The liquid art according to claim 10 characterized by performing said spin desiccation, 
preparing an exhauster style in the peripheral wall of the cup used at the time of said spin 
desiccation, operating said exhauster style, and performing the exhaust air out of said processing 
cup unit. 

[Claim 12] It is the liquid art performed to said substrate by supplying predetermined processing 
liquid while rotating in a field the substrate held at the abbreviation horizontal. The inner cup 
formed from the inside so that height might become high serially toward an outside, The 1st 
recovery process which collects the processing liquid which disperses from the substrate which 
will rotate the processing cup unit of 3-fold structure which consists of an inside cup and an 
outside cup by the time it arranges so that a substrate may be surrounded, and it goes through 
predetermined time from revolution initiation of said substrate from said inner cup, The 2nd 
recovery process which collects the processing liquid which disperses from the substrate which 
rotates after said 1st recovery process before the supply interruption of said processing liquid 
from said inside cup, The liquid art characterized by having the 3rd recovery process which 
collects the processing liquid which disperses from a substrate in case a substrate is rotated 
and spin desiccation is performed after suspending supply of said processing liquid from said 
outside cup. 

[Claim 13] The liquid art according to claim 12 characterized by performing said 3rd recovery 
process, arranging an exhauster style in the peripheral wall of said outside cup, operating said 
exhauster style, and performing the exhaust air out of said processing cup unit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid processor and liquid art of a spinner 
mold which perform predetermined liquid processing to substrates, such as for example, a glass 
substrate for liquid crystal displays (LCD), and a semi-conductor wafer. 
[0002] 

[Description of the Prior Art] For example, in the photolithography process of a liquid crystal 
display display (LCD) or a semiconductor device, using the liquid processor generally called a 
spinner mold, the spin revolution of the substrates, such as a LCD substrate and a semi- 
conductor wafer, is carried out in a field, and processing of washing, resist spreading, 
development, etc. is performed. 

[0003] For example, supply of a rinse is started, a developer and a rinse are shaken off at the 
same time it rotates a substrate after lay the substrate by which exposure processing was 
carried out in a spin chuck etc., fixing in the development of a LCD substrate, carrying out the 
liquid peak of the developer on a substrate, forming a paddle, advancing a development reaction 
and carrying out predetermined time progress, and spin desiccation which supply of a rinse is 
stopped [ desiccation ] after that and rotates a substrate at high speed is performed. Thus, in 
the liquid processor of a spinner mold, it is rotating a substrate and dispersing processing liquid 
from a substrate to a four way type, and processing liquid is shaken off. 
[0004] Thus, the processing liquid shaken off from the substrate collided with the internal 
surface of the processing cup unit prepared so that a substrate might be surrounded, was led 
below, and was collected or discarded through the drain, moreover, the inside cup arranged as a 
processing cup unit so that a substrate may be surrounded in case a substrate is rotated at a 
low speed and the outside cup arranged so that a substrate may be surrounded in case spin 
desiccation which rotates a substrate at high speed is performed — since — what has the 
becoming dual structure was mainly used. 
[0005] 

[Problem(s) to be Solved by the Invention] however, when the processing cup unit of the 
conventional dual structure is used If it is made to rotate at high speed for desiccation of a 
substrate after the processing liquid shaken off from the substrate had adhered to both the 
internal surfaces of an inside cup and an outside cup and having been surrounded by the inside 
cup or the outside cup This Myst soared to up to the substrate, and it became particle, and 
adhered [ Myst was generated from the processing liquid with which the air current generated by 
revolution adhered to the internal surface of an inside cup or an outside cup, and ] to the 
substrate, and there was a problem on which the quality of a substrate is reduced. 
[0006] This invention is made in view of the technical problem which this conventional technique 
has, generating of Myst in the liquid processor of a spinner mold is reduced, and it aims at 
offering the liquid processor and liquid art which close offer of a quality substrate with little 
coating weight of particle if . 
[0007] 

[Means for Solving the Problem] A maintenance means for this invention to lay a substrate as 
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the 1st invention, and to hold in order to solve the above-mentioned technical problem, The 
processing liquid feeder style which supplies predetermined processing liquid to the substrate 
held at said maintenance means, The liquid processor characterized by providing a revolution 
means to rotate a substrate so that a substrate may carry out the field internal version with said 
maintenance means, the cup arranged so that the substrate held at said maintenance means 
might be surrounded, and the exhauster style arranged by the peripheral wall of said cup is 
offered. 

[0008] A maintenance means for this invention to lay a substrate as the 2nd invention, and to 
hold, and the processing liquid feeder style which supplies predetermined processing liquid to the 
substrate held at said maintenance means, A revolution means to rotate a substrate so that a 
substrate may carry out the field internal version with said maintenance means, The processing 
cup unit arranged so that the substrate held at said maintenance means might be surrounded, It 
is the liquid processor which possesses the elevator style which makes it go up and down said 
processing cup unit, is made to rotate a substrate after supplying predetermined processing 
liquid to the substrate held at said maintenance means, and performs spin desiccation. Said 
processing cup unit offers the liquid processor characterized by having the cup which is arranged 
in the location maintained by abbreviation dryness in the case of liquid processing, and is 
arranged in the location which surrounds the substrate held at said maintenance means in the 
case of said spin desiccation. 

[0009] A maintenance means for this invention to lay a substrate as the 3rd invention, and to 
hold, and the processing liquid feeder style which supplies predetermined processing liquid to the 
substrate held at said maintenance means, A revolution means to rotate a substrate so that a 
substrate may carry out the field internal version with said maintenance means, The processing 
cup unit of 3-fold structure which is arranged so that said substrate may be surrounded, and 
consists of the inner cup formed from the inside so that height might become high serially 
toward an outside, an inside cup, and an outside cup, The liquid processor characterized by 
providing the elevator style of said processing cup unit is offered. 

[0010] A maintenance means for this invention to lay a substrate as the 4th invention, and to 
hold, and the processing liquid feeder style which supplies predetermined processing liquid to the 
substrate held at said maintenance means, A revolution means to rotate a substrate so that a 
substrate may carry out the field internal version with said maintenance means, The processing 
cup unit of 3-fold structure which is arranged so that said substrate may be surrounded, and 
consists of the inner cup formed from the inside so that height might become high serially 
toward an outside, an inside cup, and an outside cup, The liquid processor characterized by 
providing the elevator style of said processing cup unit and the exhauster style prepared in the 
peripheral wall of said outside cup is offered. 

[001 1] The cup used in order that this invention may collect the processing liquid which is the 
liquid art performed to a substrate by supplying predetermined processing liquid, and disperses 
from a substrate during supply of said processing liquid, rotating in a field the substrate held at 
the abbreviation horizontal as the 5th invention, The internal surface used in order to collect the 
processing liquid which disperses from a substrate, in case a substrate is rotated and spin 
desiccation is performed after the supply interruption of said processing liquid offers the liquid 
art characterized by using properly the cup in the condition of having carried out abbreviation 
desiccation. 

[0012] This invention is a liquid art performed to said substrate by supplying predetermined 
processing liquid while rotating in a field the substrate held at the abbreviation horizontal as the 
6th invention. The inner cup formed from the inside so that height might become high serially 
toward an outside, The 1st recovery process which collects the processing liquid which 
disperses from the substrate which will rotate the processing cup unit of 3-fold structure which 
consists of an inside cup and an outside cup by the time it arranges so that a substrate may be 
surrounded, and it goes through predetermined time from revolution initiation of said substrate 
from said inner cup, The 2nd recovery process which collects the processing liquid which 
disperses from the substrate which rotates after said 1 st recovery process before the supply 
interruption of said processing liquid from said inside cup, In case a substrate is rotated and spin 
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desiccation is performed after suspending supply of said processing liquid, the liquid art 
characterized by having the 3rd recovery process which collects the processing liquid which 
disperses from a substrate from said outside cup is offered. 

[0013] According to such a liquid processor and the liquid art, since it is exhausted by the 
exhauster style prepared in the peripheral wall of a cup even if Myst of processing liquid occurs 
during liquid processing, the thing in the substrate sky of Myst for which it dances, a riser is 
prevented and adhesion of particle in a substrate is prevented becomes possible. Moreover, by 
surrounding a substrate from a cup the outside in the case of having become the cup which has 
an internal surface in abbreviation dryness at the time of spin desiccation, for example, 3-fold 
structure, generating of Myst is prevented and it also becomes possible to reduce the amount of 
Myst which soars to the sky of a substrate. In this case, if the exhaust air from the peripheral 
wall of a cup is performed further, Myst can be exhausted more effectively. Thus, by obtaining 
the substrate of high quality with little adhesion of particle, a poor product is reduced and 
dependability is raised. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail with reference to an accompanying drawing. Drawing 1 is the top view showing resist 
spreading and the development system 100 of the LCD substrate which has the development 
units (DEV) 24a-24c which are the 1 operation gestalten of the liquid processor of this invention. 

[0015] The cassette station 1 in which the cassette C by which resist spreading and the 
development system 100 hold two or more LCD substrates (substrate) G is laid, The processing 
section 2 equipped with two or more processing units for performing a series of processings 
which include resist spreading and development in Substrate G, It has the interface section 3 for 
delivering Substrate G between aligners (not shown), and the cassette station 1 and the 
interface section 3 are arranged to the ends of the processing section 2, respectively. 
[0016] The cassette station 1 is equipped with the conveyance device 10 for conveying 
Substrate G between Cassette C and the processing section 2. And carrying-in appearance of 
Cassette C is performed at the cassette station 1. Moreover, in the conveyance way 10a top in 
which the conveyance device 10 was formed along the array direction of a cassette, it has the 
movable conveyance arm 1 1 and conveyance of Substrate G is performed by this conveyance 
arm 11 between Cassette C and the processing section 2. 

[0017] The processing section 2 is divided into pre-stage 2a, inside step 2b, and post-stage 2c, 
it has the conveyance way 12-13-14 in the center, respectively, and each processing unit is 
arranged in the both sides of these conveyances way. And the junction section 15-16 is formed 
among these. 

[0018] Pre-stage 2a is equipped with the movable main transport device 17 along the 
conveyance way 12. To the one side of the conveyance way 12 Two washing unit (SCR) 21a and 
21b are arranged. To the other side of the conveyance way 12, a UV irradiation unit The 
processing block 27 which the processing block 25 which (UV) and the refrigeration unit (COL) 
repeated to two steps, the processing block 26 which a heat-treatment unit (H.P.) comes to put 
on two steps, and a refrigeration unit (COL) come to put on two steps is arranged. 
[0019] Inside step 2b is equipped with the movable main transport device 18 along the 
conveyance way 13. Moreover, to the one side of the conveyance way 13 a resist — spreading - 

- processing — a unit — ( — CT — ) — 22 — and — a substrate — G — a periphery — the 
section — a resist — removing — a periphery — a resist — clearance — a unit — ( — ER — ) - 

- 23 — one like — preparing — having — **** — the other side of the conveyance way 13 

- A heat-treatment unit The processing block 28 which (H.P.) comes to put on two steps, The 
processing block 29 which a heat-treatment unit (H.P.) and a cooling processing unit (COL) 
come to pile up up and down, and the processing block 30 which an adhesion process unit (AD) 
and a refrigeration unit (COL) come to pile up up and down are arranged. 

[0020] Post-stage 2c is equipped with the movable main transport device 19 along the 
conveyance way 14. Furthermore, to the one side of the conveyance way 14 Three development 
unit (DEV) 24a, 24b, and 24c are arranged. The processing block 31 which a heat-treatment unit 
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(H.P.) comes to put on two steps and the processing block 32 which a heat-treatment unit (H.P.) 
and a cooling processing unit (COL) both come to pile up up and down, and 33 are arranged at 
the other side of the conveyance way 14. 

[0021] In addition, the processing section 2 has structure which arranges only washing unit 
(SCR) 21a, the resist spreading processing unit (CT) 22, and a spinner system unit like 
development unit (DEV) 24a to one side across a conveyance way, and arranges only heat 
system processing units, such as a heat-treatment unit (H.P.) and a cooling processing unit 
(COL), to an another side side. 

[0022] Moreover, the drug solution supply unit 34 is arranged and the tooth space 35 for 
maintaining the main transport device 17-18-19 further is provided for the part by the side of 
spinner system unit arrangement of the junction section 15-16. 

[0023] The main transport device 17-18-19 is equipped with the X-axis drive of the 2-way 
within the level surface, the Y-axis drive, and the vertical Z-axis drive, respectively, is equipped 
with the revolution drive which rotates focusing on the Z-axis further, and has the arm which 
supports Substrate G, respectively. 

[0024] The main transport device 17 has carrying in and taking out of Substrate G to each 
processing unit of pre-stage 2a, and the function to deliver Substrate G between the junction 
sections 15 further while it has conveyance arm 17a and delivers Substrate G between the 
conveyance arms 11 of the conveyance device 10. Moreover, the main transport device 18 has 
carrying in and taking out of Substrate G to each processing unit of inside step 2b, and the 
function to deliver the substrate G between the junction sections 16 further while it has 
conveyance arm 18a and delivers Substrate G between the junction sections 15. Furthermore, 
the main transport device 19 has carrying in and taking out of Substrate G to each processing 
unit of post-stage 2c, and the function to deliver the substrate G between the interface sections 
3 further while it has conveyance arm 19a and delivers Substrate G between the junction 
sections 16. In addition, the junction section 15-16 functions also as a cooling plate. 
[0025] The interface section 3 is equipped with the conveyance device 38 in which carrying-in 
appearance of the substrate G between the extension 36 which holds Substrate G temporarily in 
case Substrate G is delivered between the processing sections 2, two buffer stages 37 which 
were further established in the both sides and which arrange a buffer cassette, and these and 
aligners (not shown) is performed. In the conveyance way 38a top in which the conveyance 
device 38 was formed along the extension 36 and the array direction of the buffer stage 37, it 
has the movable conveyance arm 39 and conveyance of Substrate G is performed by this 
conveyance arm 39 between the processing section 2 and an aligner. 

[0026] Thus, by collecting each processing unit and unifying, space-saving-izing and the increase 
in efficiency of processing can be attained. 

[0027] Thus, it sets to constituted resist spreading and the development system 100. The 
substrate G in Cassette C is conveyed by the processing section 2. In the processing section 2 
Surface treatment and washing processing are first performed by the UV irradiation unit (UV) of 
the processing block 25 of pre-stage 2a. After being cooled in a cooling processing unit (COL), 
scrubber washing is performed by washing unit (SCR) 21a and 21b, and after stoving is carried 
out in one heat-treatment unit of the processing blocks 26 (H.P.), it is cooled with one 
refrigeration unit (COL) of the processing blocks 27. 

[0028] Then, in order for Substrate G to be conveyed by inside step 2b and to raise fixable [ of a 
resist ], hydrophobing processing (adhesion promoter coat) is carried out with the adhesion 
process unit (AD) of the upper case of the processing block 30, a resist is applied in the resist 
spreading processing unit (CT) 22 after cooling with the cooling processing unit (COL) of the 
lower berth, and the excessive resist of the periphery of Substrate G is removed by the 
periphery resist clearance unit (ER) 23. Then, prebaking processing is carried out by one of the 
heat-treatment units in inside step 2b (H.P.), and Substrate G is cooled with the refrigeration 
unit (COL) of the lower berth of the processing blocks 29 or 30. 

[0029] Then, Substrate G is conveyed by the aligner through the interface section 3 by the main 
transport device 19 from the junction section 16, and a predetermined pattern is exposed there. 
And after carrying in Substrate G through the interface section 3 again and performing 
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postexposure BEKU processing if needed in one heat-treatment unit of the processing blocks 
31-32-33 of post-stage 2c (H.P.), a development is carried out by either development unit (DEV) 
24a, 24b and 24c, and a predetermined circuit pattern is formed. It is cooled with one of 
refrigeration units (COL), and the substrate G by which the development was carried out is held 
in the predetermined cassette on the cassette station 1 according to the main transport device 
19, 18, 17, and the conveyance device 10, after postbake processing is performed in one heat- 
treatment unit of the post-stage 2c (H.P.). 

[0030] Next, the development units (DEV) 24a-24c concerning this invention are explained to a 
detail. Drawing 2 is the sectional view of a development unit (DEV), and drawing 3 is the top view 
of the development units (DEV) 24a-24c. As shown in drawing 3 , the various members which 
constitute the development units (DEV) 24a~24c are arranged in the sink 59. 
[0031] As shown in drawing 2 , in the development units (DEV) 24a~24c, it is prepared so that a 
maintenance means 41, for example, a spin chuck, to hold Substrate G mechanically may rotate 
with the revolution drives 42, such as a motor, and the covering 43 which surrounds the 
revolution drive 42 is arranged at this spin-chuck 41 bottom. Rise and fall of a spin chuck 41 are 
attained by the elevator style which is not illustrated, and it delivers Substrate G between 
conveyance arm 19a in a lifting location. The spin chuck 41 has come to be able to carry out 
adsorption maintenance of the substrate G with a vacuum suction force etc. 
[0032] Two or more arrangement of the attitude control pin 57 of Substrate G is carried out so 
that some coverings 43 may be penetrated. Since formation of a developer paddle becomes 
difficult when it is easy to bend with a self-weight, consequently a front face turns into a curved 
surface, the periphery section of Substrate G adjusts the height of the attitude control pin 57, 
and it performs attitude control in support of Substrate G so that the front face of Substrate G 
may serve as an abbreviation horizontal from Substrate G bottom. For this reason, the attitude 
control pin 57 is connected with the elevator style which is not illustrated. In addition, after the 
attitude control pin 57 has supported Substrate G, since Substrate G cannot be rotated, in 
rotating Substrate G with a spin chuck 41, the attitude control pin 57 is dropped by revolution 
initiation at the latest, and it is isolated from Substrate G. 

[0033] In addition, the location of the attitude control pin 57 is fixed, and although how to cancel 
bending of Substrate G by adjusting the height of a spin chuck 41 is also considered, the 
problem that accommodation when deviation arises is not easy for the fixed height of the 
attitude control pin 57 in that case arises. Moreover, when raising a spin chuck 41 so that 
Substrate G may separate from the attitude control pin 57 in order to shake off the developer on 
Substrate G after forming a developer paddle on Substrate G, it is apprehensive about a partial 
difference arising to the pattern with which the partial difference was developed by the gestalt of 
a developer paddle by being generated etc. However, such a problem will not be produced if the 
attitude control pin 57 is constituted enabling free rise and fall. 

[0034] Two undershirt cups 44-45 are estranged and formed in the periphery of covering 43, and 
the inner cup (inner cup) 46 for leading the developer with which it was mixed with the developer 
and rinse which disperse from Substrate G, and concentration fell slightly to drain 88a formed in 
the inner circumference side pars basilaris ossis occipitalis of the undershirt cup 44 is formed in 
the inner circumference side upper part of the inside undershirt cup 44. In addition, drain 88a can 
be open for free passage to the cross valve which is not illustrated, and can separate and collect 
now the developers with which the developer and rinse with which a rinse is hardly mixed were 
mixed, and concentration became thin by changing a 3 in all way valve to the timing of supply of 
the swing cutoff rinse of the developer from Substrate G. 

[0035] Moreover, the inside cup (middle cup) 47 for leading the rinse which mainly disperses from 
Substrate G above [ between two undershirt cups 44.45 ] to drain 88b in which it was prepared 
by the pars basilaris ossis occipitalis between the undershirt cups 44.45 is formed. Drain 88b is 
used also for the exhaust air in the processing cup unit 49 of 3-fold structure which consists of 
the inner cup 46, an inside cup 47, and an outside cup 48 mentioned later. 
[0036] The cup (outer cup) 48 is arranged in the periphery side upper part of the outside 
undershirt cup 45 the outside for mainly leading Myst of a rinse to drain 88b or the exhaust port 
89 mentioned later. Inner cup 46, inside cup 47, and the outside cup 48 have the peripheral wall 
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(side-face wall) set up by the taper section toward which each inclined, and the abbreviation 
perpendicular, and constitutes the processing cup unit 49 which each other is connected and has 
3-fold structure. In order to show a pore for the processing liquid to collect to flow and fall on 
the right-hand side of drawing 2 in order to show the configuration of such a processing cup unit 
49, inner cup 46, inside cup 47, and the outside cup 48 are shown by another object, and on the 
other hand, in order to show that inner cup 46, inside cup 47, and the outside cup 48 are 
constituted in one, the gestalt which showed a part for the joint is shown by on the left-hand 
side of drawing 2 . 

[0037] Now, as shown in drawing 3 , it is possible for the rise-and-fall drive 50 to be arranged in 
the periphery of the outside cup 48 by four places of the direction of a cross joint, to perform 
rise-and-fall actuation of the processing cup unit 49 in response to the signal from the control 
unit 70 mentioned later, and to suspend and hold the processing cup unit 49 in a predetermined 
height location. In this way, by adjusting the height location of inner cup 46, inside cup 47, and 
the outside cup 48, and using drain 88a and 88b properly according to the timing of a 
development, as mentioned above, the rinse with which the deep developer, the thin developer 
with which the rinse was mixed, the rinse, and the little developer were mixed is independently 
recoverable. 

[0038] Moreover, as shown in drawing 2 and drawing 3 , the exhauster style 90 is arranged in 
four places of the direction of a cross joint by the peripheral wall of the outside cup 48. In case 
it collects the processing liquid which mainly disperses from Substrate G using the outside cup 
48, it is operated so that inhalation of air may be performed from the inside of the processing 
cup unit 49, but this exhauster style 90 can perform pumping including Myst by performing 
inhalation-of-air actuation, when processing liquid is being collected using the inner cup 46 or 
the inside cup 47. 

[0039] Here, the configuration of the exhauster style 90 is explained. The inlet port 91 is formed 
in the peripheral wall of the outside cup 48, it is open for free passage to an inlet port 91, the 1st 
installation tubing 92 is arranged, the 2nd installation tubing 93 for drawing below the air current 
introduced into the 1st installation tubing 92 is opened for free passage and formed in the 1st 
installation tubing 92, and the exhaust port 89 is further formed under the 2nd installation tubing 
93. In this way, the exhauster style 90 performs the side-face exhaust air which lets the 
peripheral wall of the outside cup 48 pass. 

[0040] The wall 96 is set up and formed in the upper part from the bottom plate 97, and the end 
of the elastic bellows portion material 94 is being fixed to the point of a wall 96 so that the up 
opening edge of an exhaust port 89 may be surrounded. Furthermore, the other end of the 
bellows portion material 94 is joined to the holddown member 95 arranged in the predetermined 
location of the 2nd installation tubing 93. In this way, when using the rise-and-fall drive 50 and 
going up / dropping the processing cup unit 49, the exhaust air path in which it results to an 
exhaust port 89 is secured from an inlet port 91 because the bellows portion material 94 
expands and contracts. An exhaust port 89 is connected with drain 88b in the location of the 
point which is not illustrated, leads to the Myst trap further, and it is constituted so that a liquid 
and a gas can be separated. 

[0041] In addition, as shown in drawing 3 , when the hand of cut of Substrate G is a direction 
shown by the arrow head S1, an air current arises in the same direction as an arrow head S1 in 
the processing cup unit 49. In this way, the 1st installation tubing 92 is arranged so that the 
periphery of the outside cup 48 may be met, so that inhalation of air may be carried out from an 
inlet port 91 in the forward direction, as the air current to produce shows by the arrow head S2. 
By forming such an exhaust air path, inhalation-of-air effectiveness is raised and it becomes 
possible to carry out uptake of Myst generated further effectively. 

[0042] Now, as shown in drawing 3 , the nozzle arm 51 for developers is formed in one outside 
cup 48 side, and the developer regurgitation nozzle 80 is contained in the nozzle arm 51. The 
nozzle arm 51 is constituted so that Substrate G may be crossed with the drives 52, such as 
belt driving, and it may move along with a guide rail 53, and thereby at the time of spreading of a 
developer, the nozzle arm 51 scans the substrate G which stood the developer still with 
discharge from the developer regurgitation nozzle. Moreover, the developer regurgitation nozzle 
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80 stands by in the nozzle standby section 1 15, and the nozzle soaping-machine style 120 which 
washes the developer regurgitation nozzle 80 is formed in this nozzle standby section 1 15. 
[0043] As a developer regurgitation nozzle 80, as shown in drawing 4 (a), it has the slit-like 
developer delivery 85 and that by which a developer is breathed out by band-like from the 
developer delivery 85 is used suitably. The developer delivery 85 is constituted so that the 
regurgitation of the developer can be vertically carried out to Substrate G, so that the 
regurgitation of the developer can be turned and carried out to Substrate G, also when scanning 
from which direction, in making the nozzle arm 51 holding the developer regurgitation nozzle 80 
scan along with a guide rail 53. 

[0044] As shown in drawing 4 (b), the nozzle arm 51 is constituted so that two or more, for 
example, two developer regurgitation nozzle, 80a and 80b can be held. By this For example, also 
when the resist of a class which is different with the substrate G of a certain lot and the 
substrate G of another lot is used Since a different developer corresponding to the resist used 
from each of developer regurgitation nozzle 80a and 80b can be made to breathe out, as 
compared with the case where one developer regurgitation nozzle 80 is used Without cleaning of 
the developer regurgitation nozzle 80 taking time amount, a development can be performed 
continuously and there is an advantage — processing effectiveness is raised. 
[0045] Developer regurgitation nozzle 80a and 80b can change a height location by elevator style 
58a and 58b, respectively, developer regurgitation nozzle, for example, developer regurgitation 
nozzle, 80a expands elevator style 58a, and while using it locates it caudad. Thereby, in case a 
predetermined developer is applied on Substrate G from developer delivery 85of developer 
regurgitation nozzle 80a a, making Substrate G top scan the nozzle arm 51, mixing of a developer 
is prevented in order that developer delivery 85of developer regurgitation nozzle 80b which is not 
used b may not touch the developer applied to Substrate G. 

[0046] In addition, in the example of drawing 4 (b), although the developer regurgitation nozzle 80 
of the two same structures was arranged in the nozzle arm 51, it is also possible to arrange 
another developer regurgitation nozzle from which a configuration differs, and the nozzle for 
regurgitation of another processing liquid other than a developer may be arranged further. 
[0047] The nozzle arm 54 for rinses, such as pure water, is formed in the another side side of 
the outside cup 48, and the rinse regurgitation nozzle 60 is formed in a part for the point of the 
nozzle arm 54. The nozzle arm 54 is formed free [ a revolution ] by the drive 56 focusing on the 
pivot 55. Thereby, at the time of the regurgitation of a rinse, the nozzle arm 54 scans Substrate 
G top for a rinse with discharge from the rinse regurgitation nozzle 60. 
[0048] In addition, the pure downflow supplied to the location where the upper part of the 
outside cup 48 serves as space, for example, resist spreading and processing equipment 100 are 
arranged is directly supplied to the development units (DEV) 24a~24c. Moreover, the revolution 
drive 42 made to rotate a spin chuck 41, the drive 52 which drives the nozzle arm 51 for 
developers and the drive 56 made to rotate the nozzle arm 54 for rinses, and the rise-and-fall 
drive 50 which performs rise and fall of the processing cup unit 49 are controlled by the control 
unit 70 by each to be shown in drawing 5 . 

[0049] Next, the development process in the development units (DEV) 24a-24c is explained. 
Drawing 6 is the explanatory view (flow chart) showing a development process, and drawing 7 is 
the explanatory view having shown the condition when changing the height location of the 
processing cup unit 49 with progress of a development in a development process. 
[0050] First, the processing cup unit 49 is held in a lower-berth location (step 1). The lower- 
berth location of the processing cup unit 49 is a location of outside cup 48 busy condition shown 
in drawing 7 (c) in drawing 7 , and this condition is also the location of the processing cup unit 49 
at the time of a development being completed. In this way, as a condition which has the 
processing cup unit 49 in a lower-berth location, conveyance arm 1 9a holding Substrate G is 
inserted into development unit (DEV) 24a - 24c, a spin chuck 41 is raised according to this 
timing, and Substrate G is delivered to a spin chuck 41 (step 2). 

[0051] Substrate G is supported so that conveyance arm 19a is made to shunt out of 
development unit (DEV) 24a - 24c, the spin chuck 41 in which Substrate G was laid may be 
dropped, and it may hold in a predetermined location, and the attitude control pin 57 is raised, 
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the bending produced in Substrate G may be small and Substrate G may be held at an 
abbreviation horizontal (step 3). Subsequently, the nozzle arm 51 is moved on Substrate G, a 
predetermined developer is applied on Substrate G from the developer regurgitation nozzle 80, 
scanning Substrate G top, and a developer paddle is formed (step 4). 

[0052] By the time predetermined development time amount (development reaction time) passes, 
while making the nozzle arm 51 shunt on Substrate G (on the processing cup unit 49) after a 
developer paddle is formed, the processing cup unit 49 is raised and it holds in an upper case 
location (step 5). The upper case location of the processing cup unit 49 is shown in drawing 7 
(a), and the horizontal position of the front face of Substrate G makes it the height which suits 
the location of the taper section of the inner cup 46 mostly. When the bellows portion material 
94 expands and contracts the processing cup unit 49 in the case of lifting/drop, the exhaust air 
path of the exhauster style 90 is secured. When the processing cup unit 49 is in an upper case 
location, it is in the condition that the bellows portion material 94 developed. 
[0053] After development reaction time, the attitude control pin 57 is dropped and it is isolated 
from Substrate G (step 6). Thereby, revolution actuation of Substrate G is attained. And almost 
as soon as it starts the actuation which is made to rotate Substrate G at a low speed, and 
shakes off the developer on Substrate G, a rinse is breathed out from the rinse regurgitation 
nozzle 60, the exhauster style 90 is operated and, almost more nearly simultaneously still with 
these actuation, side-face exhaust air is started (step 7). That is, it is desirable that the 
exhauster style 90 considers as the condition of not operating, before progress of development 
reaction time, and, thereby, adverse effects, such as air-current generating by actuation of the 
exhauster style 90, do not occur in the developer paddle formed on Substrate G. 
[0054] A revolution of Substrate G is started, and the developer and the little rinse which 
disperse towards the periphery from Substrate G are drawn below in the taper section and the 
peripheral wall of the inner cup 46, and are discharged from drain 88a. Since the high processing 
liquid of the developer concentration which mainly consists of a developer is discharged from 
drain 88a until predetermined time amount passes since revolution initiation of Substrate G at 
this time, such effluent liquor operates and collects the cross valves prepared in drain 88a, and 
presents playback and reuse with them. On the other hand, since developer concentration falls 
after going through predetermined time, the effluent liquor with such low developer concentration 
operates the cross valve prepared in drain 88a, dissociates with the high processing liquid of 
developer concentration, and collects. 

[0055] after predetermined time progress, the processing cup unit 49 is descended in the 
condition [ having rotated Substrate G ] from revolution initiation of Substrate G — making — 
the middle — it holds in a location (step 8). the middle of the processing cup unit 49 — the 
location is shown in drawing 7 (b) and the horizontal position of the front face of Substrate G 
makes it the height which suits the location of the taper section of the inside cup 47 mostly. 
From revolution initiation of Substrate G, after predetermined time progress, the processing 
liquid which disperses from Substrate G mainly consists of a rinse, and the concentration of a 
developer is falling. Such effluent liquor is discharged from drain 88b. Furthermore, the rotational 
frequency of Substrate G is made larger than the time of the revolution actuation initiation for 
shaking off a developer so that the residue of a developer may decrease. In addition, although it 
becomes easy to generate Myst by raising the rotational frequency of Substrate G, generated 
Myst is collected by the exhauster style 90 through an inlet port 91. 

[0056] Next, the regurgitation of a rinse is stopped (step 9), the rinse regurgitation nozzle 60 is 
contained to a position, the processing cup unit 49 is dropped after that, with the substrate G 
rotated, and it holds in a lower-berth location (step 10). The lower-berth location of the 
processing cup unit 49 is shown in drawing 7 (c), and the horizontal position of the front face of 
Substrate G makes it mostly the height of the taper section of the outside cup 48, and the 
height which suits the bottom, for example, the formation location of an inlet port 91, a little 
rather than the taper section. After the processing cup unit 49 is held in a lower-berth location, 
the high-speed revolution of the substrate G is carried out, and spin desiccation is performed 
(step 11). 

[0057] When spin desiccation is performed in the condition [ that processing liquid, such as a 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/11/29 



JP,2002-059067,A [DETAILED DESCRIPTION] 



9/10 V 



developer and a rinse, has adhered to the internal surface of the peripheral wall of the cup 
arranged like before so that Substrate G may be surrounded ] Myst which the air current 
generated by high-speed revolution of Substrate G made generate Myst, and generated in this 
way from the processing liquid adhering to the internal surface of a cup soared over Substrate G, 
and it became particle, adhered to Substrate G, and the quality of a product was reduced. 
Moreover, the processing liquid shaken off by high-speed revolution had the quick rate, when it 
collides with the internal surface of a cup, it tended to generate Myst, and when the distance of 
a substrate and an internal surface was short, it had the problem of becoming easy to generate 
Myst. 

[0058] However, when an internal surface makes spin desiccation surround from the outside cup 
48 in the condition (for the condition of extent that it is thoroughly dry or the front face has got 
wet slightly to be said) of having carried out abbreviation desiccation and performs it like this 
invention, the air current generated by carrying out the high-speed revolution of the substrate G 
hardly generates Myst from the internal surface of the outside cup 48. Moreover, since distance 
with the internal surface of the peripheral wall of the cup (outside cup 48) which catches the 
processing liquid which disperses from Substrate G and Substrate G becomes long as the 
rotational frequency of Substrate G becomes a high speed on the structure of the processing 
cup unit 49, generating of Myst is prevented also by the generated air current being able to 
weaken and reaching an internal surface. Furthermore, at the time of spin desiccation, generating 
of Myst is prevented also from a rate being reduced, and the processing liquid with which the 
distance of a substrate and the internal surface of the peripheral wall of the outside cup 48 
disperses from a ******** to a substrate colliding with an internal surface, or being directly 
introduced into an inlet port 91. 

[0059] Generating of Myst is prevented by the inner cup 46 from which the developer and the 
rinse adhered to the internal surface, and the inside cup 47 further again also from the strong air 
current generated around Substrate G not hitting directly, either. In this way, the amount of Myst 
generated at the time of spin desiccation is reduced notably, and it is controlled that Myst 
adheres to Substrate G as particle. In addition, since Myst is recovered by the side-face exhaust 
air by the exhauster style 90, adhesion of particle in Substrate G is controlled. 
[0060] Performing side-face exhaust air using using the outside cup 48 which has the internal 
surface dried at the time of spin desiccation processing, and the exhauster style 90 can heighten 
the effectiveness further by using both together, although each has effectiveness in the 
adhesion control to reduction of Myst, or the substrate G of particle independently. 
[0061] After spin desiccation is completed, a revolution of Substrate G is suspended (step 12), a 
spin chuck 41 is raised (step 13), conveyance arm 19a is inserted into development unit (DEV) 
24a - 24c according to the timing, and Substrate G is delivered (step 14). While resulting in the 
delivery to conveyance arm 1 9a of Substrate G from after revolution termination of Substrate G, 
actuation of the exhauster style 90 is suspended and it prepares for degree processing. 
[0062] In the condition that step 14 is completed and there is no substrate G in a spin chuck 41, 
since the processing cup unit 49 is in a lower-berth location, the condition of step 1 will be 
satisfied. Moreover, if the substrate G which should be processed next is conveyed by 
conveyance arm 19a in development unit (DEV) 24a - 24c, it can carry out by continuing the 
development of Substrate G according to the process mentioned above after step 2. In ending a 
development after step 14, after taking out Substrate G out of development unit (DEV) 24a - 
24c, a spin chuck 41 is dropped and it contains a spin chuck 41 in the processing cup unit 49. 
[0063] As mentioned above, although the gestalt of operation of this invention has been 
explained, it cannot be overemphasized that this invention is not what is limited to the above- 
mentioned gestalt. For example, as a means to hold Substrate G, it is not limited to the spin 
chuck 41 which holds Substrate G by adsorption power like the above-mentioned operation 
gestalt. For example, so that the location of Substrate G may not shift, when laying a substrate 
on two or more lock-pins formed on the bigger spin plate than a substrate at the convex and 
rotating a substrate The mechanical method of holding Substrate G by another pin etc. in the 
predetermined location of the end face of Substrate G, for example, four corners, can also be 
used. 
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[0064] moreover — although you made it go up and down the processing cup unit 49, the 
developer shook off in the development process and positioning at the time of rinse processing 
and spin desiccation was performed, while you make it go up and down a spin chuck 41 by 
considering the processing cup unit 49 as immobilization and it holds in a predetermined location 
— a developer — shaking off — etc. — processing is also possible. 

[0065] Furthermore, although the above-mentioned operation gestalt explained the case where 
the liquid processor of this invention was applied to the development unit in resist spreading and 
the development system of a LCD substrate to the example, this invention is not restricted to a 
development unit and can be applied to other liquid processors, for example, — this invention — 
liquid — a processor — a resist — spreading - a development — a system — it can set — 
washing — processing — a unit (SCR) — 21 — a - 21 — b — a resist — spreading — 
processing — a unit — ( — CT — ) — 22 — being applicable . Moreover, although the LCD 
substrate has been explained as a processed substrate, it is possible to use about other 
substrates, such as a semi-conductor wafer and CD substrate. 
[0066] 

[Effect of the Invention] According to the liquid processor and liquid art of this invention as the 
above explanation, since it is exhausted by the exhauster style prepared in the peripheral wall of 
a cup even if Myst of processing liquid occurs during liquid processing, the thing in the substrate 
sky of Myst for which it dances, a riser is prevented and adhesion of particle in a substrate is 
prevented becomes possible. From attracting the air current produced by revolution of a 
substrate in the forward direction, an exhauster style can be exhausted efficiently. 
[0067] Moreover, at the time of spin desiccation, since the periphery of a substrate is 
surrounded from the cup in the condition that the internal surface dried mostly, it does not say 
that Myst is generated from the processing liquid with which the air current generated when the 
high-speed revolution of the substrate is carried out has adhered to the internal surface, and, 
thereby, generating of Myst is prevented. Furthermore, since distance with the internal surface 
of the cup which catches the processing liquid which disperses from a substrate and a substrate 
becomes long as the rotational frequency of Substrate G becomes a high speed, generating of 
Myst is prevented also by the generated air current being able to weaken and reaching an 
internal surface. Generating of Myst is prevented by the inner cup from which the developer and 
the rinse adhered to the internal surface, and the inside cup further again also from the strong 
air current generated around a substrate at the time of a spin revolution of a substrate not 
hitting directly, either. 

[0068] Thus, according to this invention, since Myst is efficiently exhausted even if it is, when 
generating of Myst at the time of liquid processing is prevented and Myst occurs, the amount of 
Myst which soars to the sky of a substrate is reduced, and the coating weight of the particle to 
a substrate is reduced. In this way, it becomes possible to obtain the substrate of high quality 
with little coating weight of particle, and the yield improves by reduction of a poor product and 
the remarkable effectiveness that high dependability is secured is acquired. 



[Translation done.] 
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[0 0 12] *^tt§6^i:tt, B£*¥(-f*^£ 

fHft-r^^fflffi^fjiErt^ -y^-eiajRi-sffiiHiiRxs 
m ic BtH- ^ xff a» & s *&ais Sr flfj sa * * * yx 

[0013] r <n i 5 ^iWgSb^mttlWil: 

Sfi^©/^f * /^f+#SrB&it1" £> - t * s "r* fc ft 

tie J: h©*4*B&±*ix, 
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EUSfttvs. 

[0 0 16] ^7*iry h^T— i/a >" 1 I4 % fCk 

2 1 ©iB-eaHEG«)»»4rff 5 1 

a_b5r»»]pTfgft«^T-Al 1 r(7)«^T- 

10 [0 0 17] *0fS*B2tt, ffl&ffi 2 a t * I&gB 2 b fc« 
SSI5 2 c fcH$W4l,T*5*K -tn^tbf*^*^ 1 2 
■13-1 4Sr#L, 

15-1 6^Rtte>tbTV^5 0 

[0018] mrggf5 2 a 14, 1 2 ^ftoT^lKK 

fgft^M^SSl 7£ff;iT£5^ *^2§1 2<£>-*fii| 
fctt, 2O0>jfej£rL - 5, F (SCR) 21a - 21b ^ 

(UV) tftSl^ixh (COL) t^2Stl; 
20 fafcixfc&a^n 2 5 N inf^S^^y h (HP) 

= yh (COL) ^2^^X*3Lbnrft5ftLa^ay^ 

[0 0 19] ifc, +IS&I5 2 btt, 3CfioT 

»u ^m^m^mm 1 s sr**^** p , 1 3 © 

— *«t»4, l/^HW^^ (CT) 22fc 

ii^yf (ER) 2 3 3jS-#ttKRJtb*T/T*39, 

|ftiSKl3©te*«ytl4^ lIIJSM^yh (HP) *S 
30 2&ta*a5>ttTft5*Qfa^n 5/^ 2 8, JPf^S^ 
(HP) rt^l^^b (COL) #±TfcS 
jfab*lTft5*0j&:/Py* 2 9, i3 ±T*T Kfc—^a >- 

M^yf (AD) (col) tas± 

•5 Q 



[0 0 14] 

KT, «f|-Hffi«:#]BLT, 

m<Dmk<DWM^^xmmKmmir^ 0 mux *n 

(DEV) 2 4 a — 2 4 c SrWI^LCD&lgGDUv^ 

• iWl^^r A 100 Sr*-f¥EH"C*>5o 

[0015] U^X • SftMI^^fA 100 

T) fc^W^^G^S^atbSrfl^fcftw-f 



[0 0 2 0] £ bfc, t^SSP 2 c (4, 1 4 fcfto 

T^Kj-eitgfti^SS 1 9 S:«x.T*5 5 , mm 1 4 
3 0(7)ffM^yb (DEV) 2 4 
a • 2 4 b • 2 4 c^|ag^tlT*5 9, *R^K 1 4^1 

(HP) &2W&Z.W&hflX 

(HP) (COL) ^XT^fifcb 

[0 0 2 1 ] ftfc\ ^StB 2 f4, JK»K«r^-e-*^ 

lajfa^^h (SCR) 2 1a, l/^ hWfiOHM 
(CT) 2 2 N (DEV) 2 

4 a (Dct 9ft^tr 0 >-^-^^-^>y b (D^S:iaS LTfc 5 , 

m%<om\cm&Mm^~y h (hp) ^sp^a^^^ 

h (COL) mo^tm^-y h^**:ER-t5«3t 
tftoTV^o 
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[0 0 2 2] ^HgRl 5 • 1 6<DX¥yf%i=>-— 

[0023] ^.mmmm n- is - i9it 

[0 0 2 4] ^SSMKB 1 7 14, #3*7 -A 1 7 a SrW 
U 0©li|7-Al 1 fc©|ffl-C£lRG©g: 

iS^B 1 8 (ij&i&T-A 18a^U ^Si^ 15b 

fctc, ^aa$2 c0#Ma=.5- HASH'S £&G©«8: 
5-16 i4i^SP7V- b 

[0 0 2 5] 4>"?~7x.4 X^3!,t, tHm$$2b<Dffl 

-cs«g «rgw-« li-5I^(c-b#w^s«g zim-rz 

fc s ^y77*ty H&SEB'fS 2oO^-;77^f- 
^3 7t, rtLfcirgJtga (E^-fr-f) ioFflcoffig 

f#3 8ttJi^^x^->a ^3 efci^y?/^-^ 
3 7©K?IJ*|filtf n v oT15;lt6)tlfcttR^3 8 aJcSf^ 
tt"BT«*fKaiT— A 3 9 ^<7«T-A 3 9 

1 <0 !&mU 2 1 SftieB b <DF$-?mffi.G <Dffi.m&ftt>n 

[0 0 2 6] r<0i5fc#i&a^~y hSrlMfilLT— # 
[0 0 2 7] 5 tdftS^ftfei^* ha* • 

^»a*B2Kj»a6*tb, MS§|52T1t, *TSiJ©§|52a 
<DWm?v v9 2 5 ©**Mftfl|lt« 3/ h (UV) T** 
ffi&Sf • «SjW!Bl3JStffc*i, s> b (CO 

L) T*?iMf£*bfc«L Wfr^yY (SCR) 21a- 

2 l bX*x?7/<&G&&1fc&ti, to3BJ*y# 2 6 0V^ 
fti^^M^^yf (hp) T'lPJIMaftSixfc 

Jaa^n 2 7cOV^T^^fti|I^--^ h (CO 
L) -C#*P£iix5 0 

[0 0 2 8] SlEGtt^S*Ff2btCjRafeS^ 
Ix^* b<Pfe*tfc£i65ft5;fcftKU JOI^Py^3 0© 
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laorKt-yayjBii^S'b (AD) KTSMcfc 

^a (hmds^s) Ta^Jfrsp^a^-^y h 
(cod -ej&spa, uiy^vmwm^-^y v (c 

T) 2 2T*U^ hjJSMiSJ'k JHftl^* bBfe*^.^ 
y h (ER) 2 3X+mi&G<Dm&<D&ftt£l'VxV&f& 

ia=: y h (hp) ^lot/y^^Mi^^ Ma 

y ^ 2 9 4 fcB 3 0 ©TBk©ft9^ - y b (CO 
L) -«&Sl£jx5o 
10 [0 0 2 9] *0>«L S«Gtt^i«$Bl 6 2fl>fe£ift2l§£ 

ifcBfcjS£T«fI*B2 c WM^p 3 1 • 3 2 • 3 
S^^fM^ftiM^L^^F (HP) -C/tf*b:n* 

(DEV) 24a • 24b ■ 2 4 cOV^ftlK'Sft^ 

20 h (hp) t-c*^ h^<— ^«taas*stufc«, v^Tti 

frflW&Sl^y h (COL) fclT}&*P£*i, iM^SS 
19-18-1 7teJ:t5»aS««l OKiomy b 

[0 0 3 0] *5swt«5m«»a^^^ h (D 

EV) 2 4a~2 4c{Col/^pa^t5o El 2 ft 

SflyeiiKyh (dev) ©WrEH"e*>9, El 3 I45L 

ftM^y h (DEV) 24a~24c(Z)¥ffi|tfc 

5 0 H3fc**jx5J:5l^ afttei^yb (DE 

V) 2 4a-2 4c^Mt5^iWft^5 9rt 
30 tESi£;ixT^5 0 

[0031] 02 i 5 k\ s.&&s^-~ y h (D 

EV) 2 4 a- 2 4 cfcjSl^Ttt, S«G 

tlx rco^t?^^^ 4 1 OTfiflttt, [UlEEIbflttt 
4 2SrSH1-S#/*-4 3^|aS$ttTV^5o ^t°V^ 

«GOSit«LSrtf5o ^t°V^^iy^4 lttJiaRgi 

[0 0 3 2] 4 3 0— (B5SrJJii-t"5J:5K*4EG 

* o fc»-^ ^ i4m«/^ hvw^rit* £ tt 5 fc ft , 
$iSJ#t°y5 7(7)jg^5ria»LT, SSG(OTi^b 
S«G<o*sasi»7K¥i:ft5J:5»c, K«G£5^LT 

50 7 3Ssa^Gfc^ufctt«-e»±aeKGS:iaKs*5r i 
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fc'VS 7Sr»T**T*«G^e>lilB1-5 0 
[0 0 3 3 ] &jb\ g?f&f|ii]ffll £V 5 7 0ffi1BSrBSL 

4RGOUI*Sr»*i-5*ftfe#*:fena^ *<0»^tr 

mw&®Bx*\±tj:^b^offlm&±'rz>o s«g 

!9§J5fc»M, StSG^^JIitVs 7^bB6tt5 <t 10 

[0 0 3 4] ^4 3^Jli:[j;2oWy^^ 
7*4 4 • 4 5i^P(|LTRttfcixT*3!K ft«©7y/ 
-*y^4 4©rtJM±*Ktt, S«Gj&>fe«tti-3» 

a»**S:T>^— *y^4 4^rt««jiEffilr^S*bfc 20 

7") 4 6 3SSflK*tbtt"CV^5o ft:fc\ K W ^ 8 8 a HE 

flfeJRtSr, ■ HURT* #5 i 5 Wotl^ fl 
[0 0 3 5] 2o©7^^-* y;/4 4 • 4 5 WJ 

©±*|rtt, i»r*3KG36^?mici*5 U v^StT^ 

^7^44 • 4 5lW<BjKlBfc:Rtt&ft;fc FWV8 8 30 
b-N*</c»(DW7^ (UV^^/) 4 7tfSRtt& 
*t/TV^ 0 KWy8 8blt ^^^7/4 6^^7^ 
4 7fc e t0^i-6^*^7 P 4 8j6>fcfc5 3fi#^#i 

[0 0 3 6] tM&<OTis?—'by'?A 5 <p*WSHBJ±;*lr 
X) 4 8^ERSttTV>5 0 ^^^^4 6 • 3/7^4 

w&setstRSixfc^ias (fiosffi) £#lt*5?k a 40 

V^tjgiieSftT3S**S:*i-5«!!a*y^^!y h4 
9 4r*ricLT^5o Z<D£5f£t&m%y7*-~y h4 9 
0«*Sr*i-fcK)C B2*«im SiRi-Sft-a*^ 
^tb^^5fci^(7)?L^^-r^fet^I^>y7 P 4 6 • ip* 
^4 7 • *fc*7</X4 8tlgiJf*T^^tbT*59, — 
!2 2feflJTtt, [*J#5'X4 6 • (f>#yX4 7 • 0>#yX 
4 8^fr«][cM^tiTl^r fc&*i-fcftfc*0>8E 

[0 0 3 7] ST, H3ir*i"i5^ ^*^4 8© 
^jaKtt+^*lRl(Z)4fiBflr#ttB»«*5 o#ER£ 50 
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tiTist), *J*i-5«HBS1l7 0^b©flr*S:gttT« 

^y h4 9&mj£<Dm£&W\z&±, Vfflt&Z.ktfi'zt 
fgtftoTV^6 0 r 5 LT, rt*y/4 6 • ^#yX4 

7 •^*^/7 P 4 8(DffiSfi«SrW»LT, ate«yitf>* 
>T S Z/ff^fr^X K W ^8 8 a ■ 8 8b SHgl^tt 

SCofcy^ss:, gij^tmiRi-^r t^T#5 0 

[0 0 3 8] 112, H3tr*i"«t 5t> ft-Xy? 

4 8CO^jaSttt+**fRl^4@gFrt#^«9 OtfG 
R*"tlTV^5 0 r^#«ii9 0tt, iC^*y/4 8 
Sr^v^Ta«G^fcJK*i-5»a*SrllIiRi-5BRtffia 
jjy?=L~y h4 9rt^e>ttftSrtT5±5fc»^**5 
#\ rt*^^4 6^«P*^^4 7SrfflV^T^aS5^0J|X 
&froTl^54&^r:^Tfc, Rft»f£S:?T5 r t 

[0039] rrT\ #ft«l«9 0©*riitov^lftw 
-f5o ^*^^4 8©^HSirr±»*tp 9 ia«?Kfifc*n 
t*3 o , »»p9i i^aii bti i 9 2 mim s 

COB 2 «Aff 9 3^fi ^AW 9 2 tiSffl LTt£ b 
^ Sfeir, f 2 iAf 9 3 (7)T*l-#» P 8 9 
£*lT^5 0 r 5 It, Mi9 0(j:«^4 8O 
*M««rii LT©«ffi»»Srfr 5 „ 
[0 0 4 0] SNAP 8 9<D±«SR!n**lffl<*i"5 J: 5 
fc N ffigB 9 6jJSJE*R9 7a^b±*|rScRUTRJtfeixT 
*5D, ffi«9 6©ft^ttt#*affiftttB[ffla'9 4© 

-^H*SH£*i^TV^5 0 $ trttlK*BW 9 4 «>*feiHtt» 
2*Atf 9 3^Bff3&(fcfllfcERSnfcH3t*B«-9 5 tSS 
^^TV^ 0 r 5 LT % #RWftai*5 0*fflV^T» 
a*y^=y N4 9«r±H-/|»T**S»frt»4, tt 
i^9 4^It6rt-ei^R 9 l*»feSN«P 8 9 

^5*5^fttetf^*«Si^5J:5K3&oTV^5 0 SN»P 

8 9tt KW^88 b tH*Lftl^K>tt11"eitl6* 

^*i-5rfcaSTt5J:5t*^SnTV^5o 
[0 0 4 1 ] fcjs, H3tr*i-J:5^ SffiG(D[Hlte^' 
fpj^ppsi T*Sti5*f^lTfe5^tr^ «ta*s/ 
7=L=.y Y4 9rtKJ3V^Ttt$cWSi 1 13 C^lSjfcftJ* 
3js^i"5o ^5tT4f5Mi&^S2 T^i-<t5ir 
Hi^-^TPS^P 9 l^bRftStiS «t 5 t. Hl^AW 

9 2tt^*y^4 8©*JBCfi5 J:5irER$tiTV^ 

[0 0 4 2] ST, El 3 (r^i* J; 5 Wy/4 8<o 
-^^ftiJttt, mmft<o; X/vr-A 5 l *«Rtt b 
/ X/ut-a 5 i rt(rttm^p±|±jy X/t-8 o ^iR 
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©ftftB#fctt\ / 5 1 «\ SfllttqtU/ X/U 

tt\ /X>#»i l 5lc#*£nS£?f-ftoTfc 

«9 N r w y XMSnas lis fcHSflMKftfctti / X/i/ 8 o 

[0 0 4 3] 9Amklii / XtV 8 0 £ LTfl, 04 

(a) fc**1-J;5fc* y h^©3S«*5taiP8 5S: 10 

[0 0 4 4] ;X;V7^5 1I4, H 4 (b) lC^"fJ: 
5 Wk, «*.tf2*©a«*ttttl/Xyl/8 0 a ■ 8 

fcfc, aflMRftfcffi / X/U 8 0 a • 8 0b^i>bSffl 
fcm5rt*f>> l#©S«*!!tffiyX^8 0£ffl 

[0045] m^M^tm/ x/v 8 o a • 8 o b -tn 

^n#««5 8 a • 5 8 bfc«t 0*$ffi«S:Sx.5r 30 
fftJBffifctti / X^ 8 0 a t±#|«ttt#5 8 a Sr#3fi£*TT 

*Cffif^*5o rtiia^ / X^T— A 5 1 SratE 
G±Sr***:x£*ftase^ 3S**5tffl/X/U8 0 a <£> 
SflMBfcfcttin 8 5a *^bSfSogiflMBcSr**RG±K** 
f 5(Rttt, ffifflb^V^«n±m/X;i/8 0 b co^fft 
ttttffln 8 5btt^GK:a#StLfcm«*lJ:»ix5- 

[0 0 4 6] ft*5 % El 4 (b) ©WCtt* 2*0^Ci 
®C0^ffeMn±tB / X/U 80^7 X/VT--A 5 1 dgSR L 40 

[0 0 4 7] ^^^4 8^)1^*:^ *B*^^y 
>-*?j£ffl<Dy XVWT— A 5 4j6SKttbiV yX/VT— A 
5 4©jfe«jlB^cf±, y ^*fthffly X/V6 OtfRfrfc 
mrv^5 Q yX/VT— A54tt, ffi»5 SSrt'kfcLT 
Stb^*5 6tCi OEHESftlcRtf fc*VCV^S 0 -W- 

J: 9, 5 v^JKoefcffl^tt, ;X/i/7-A5 4(t y 
y^^PtfctS/Xyi-6 0A>6> y ^^JRSrthtBL^^^stE 50 



#BB 2002-59067 
12 

[0 0 4 8] &*3, ^#5, 7" 4 8©i*tt^i:ftot 

*s q , wiLftr, v-v^ • aft^agg ioo mi 

(DEV) 2 4a-2 4cl:«^il 

ftif^4 lSr@<BS*5llWEK»««4 2, 

£>y X>7-A 5 1 Sr»-T6Ptia«5 2, *5«fct^y 

^ * ft ffl (7) y X^ T — 5 4 ^[IOSj £~£*<5 igRj J$1f 5 

6 , feS# * X^ $/ h 4 9 cdH^^t 5 

5 on. v^Tntffl»SS7 OKJ:5ttfPSna.fc5fc 

[0 0 4 9] §L&#yi^- y h (DEV) 24a 

~2 4 c «lt?)SMlIg^o^Tt5?t^o 06 

[0 0 5 0] *n.S*^^- 5/ b4 9SrT^fi 

cor©ffiStt0 7iciov^Tffla7 (c) ic^ns^*. 

ttltbt, IffiG^Ucli7-A19a« 
^SrL-y^ (DEV) 2 4a-2 4crtKffiAU - 
co^-f ^ >l?\z&t>"£XXKS?-->ry? 4 1 £±#£-£ 

2) a 

[0 0 5 1 ] K7^-A 19a ^mfft^a^- ^ h (D 
EV) 2 4a-2 4c^«t £«G^*cg£n 

S*#J»bfV5 7S:±#^^T, aeiEGfc^-faii^as 
/h*<, d>o, S«G*5|ft*¥l-iS«fSn5J;5l-, S 

«G?r5:^i-^ (^^^7° 3) 0 7^V^T\ /X/UT-i. 
5 1 Sr*«G±fc3»»r**, SfiGiSr^^^yti^ 

a»« et ffl y xvw 8 o a > c> s © m&WL * wsl g ± fc 

S*b, aft«^ K/uSr^-ra (^r^4) 0 
[0 0 5 2] K/^#»«*ixft:«, M^aff 

feS^Ffl (^ftRJSB#ffl) iSftiS1-5*"COR|t, yX 
yWT — 1S:S4KG± (M*y^-t/h4 9±) 

h4 9©±ftffi!BH7 (a) t*SnT33 

^ £^SGco^cS07K¥fiS^^^rt*^^ > 4 6^7"— 
9 Sr±#/I^TO^i-ii, 9 4 j&s#»t5 r t 

9 4^#3SLfc^tCfc5 0 
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[0053] mtRjt^mm^t, mwum^y 5 7 & 

»9 0Sr»ff**T«lffi#«feHI*frr5 (^fy^ 

7) o otj, S«RJS^W^Sffl«r^tt#*«l«9'o 
«G±t»ritSjxfca*«^K/vKiH:, *JflWl9 0© 10 

[0 0 5 4] *«G©EMK3iSWtt*^ 2£4RGtf>6>*:£> 

*^SNIHStL5fc»t, rwi5 4*HJ»liKWy8 
8 aK:RrtfcttfcH*#4:«f^LT|llJRU, Wfll 

ffe«*fi o * v ^aifc t #m t r [ei iirf 5 o 

[0 0 5 5] a«G<7)|iIteW*&*^0f£^M»a«l- 

8) q b4 9^*SffifittlH7 (b) 

TV^5 0 r<Z)j;5ft#ffi?«teRW:/8 8 b^fej#tB£ 

G (D 0 fcit Sr m« Sr & 9 5 * © hhbr n *&^F £ 
f9t*:#<-r6o ft*3, »EGOliHE»S:Jttf5rfc(c 

««9 0 ti!9K$SP 9 1 SrfflLTHURStLSo 
[0 0 5 6 ] U V*jR<DttU&#jkL"t (*x;y 

U KSGSrEHES-frfc^Stea* y;/^ 40 

y h 4 9 SrftTSf TT9ttlC<S»t5 (^y^l 
0) o JjiiAy^y F4 9©TattlttB7 (c) 
(^^T^^ StEG©*B07K 5 Pffi«a s «l3f^*y 
7*4 8 ^r-^-lfP^iftS^r-^-lfBJ; 9 fcffT 
«U ttfctf, SSWCP 9 5 

tt, KSG^i«a[Hlte^^:Txt: 0 >^^T5 

^1 1) o 

[0 0 5 7] tfefoaJtJKi, »RG*rH«-t"5£5KE 
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K^G(DiSigHId-J:oT^*UfcM»^5/ 
5 UT38^bfc5^ bi5*KG©±SK»v>±ii5 9, % 

< t ^ 5 Rl«#*>ofc 0 
[0 0 5 8] Lj6>U #3&W<£>J:5£, ^tr^ftJRSrrt 
KB^ttftLfcRflB (^fc:ft*LTV^*\ S/ttt 

y 7" 4 8 T*H^ $ -BrTfr 5 <b s glgGSrSiililteS 

tojxt, aKGfc^Ga*bjRtfci"5«a**sit± 

tfS < 4 -5 fc * Lfc*ttfc9*H ft b rtfffit 

[0059] rtaffitmiWK^y^** 

i"5 5^ h 3ft, WRGK5^h39S^ 

[oo6o] ^if^ft^aNPtftjftbfcrtaffiSr^r-r 

5^ 8 ^fflV^§ r. i 9 0 Srffl^Tffii] 

ffi#«*fi t 5ri:tt, ^tlfM«LT, 5^ bote 
«^^— 7*4 ^/v^*«G^©###|i*JKa*i s *>5 

[0 0 6 1 ] ^tVKWTlfctl^t StgG^m 
te^ffihL (^7^12) N *\?l/=f-*ry?4 1 S:± 
(^7 5/^13) , ^(D^>< ^ V^|C*to*-C* 
9 a Sr^Osa^^y h (DEV) 24a- 
24crttcffALT N afeG<Z)Stt^b^tT5 (^x^y 
^14) 0 WRG<Dm&1^&**hW&G<DfflkT—& 

[0 0 6 2] 77-y7 P 14»7Lt^t°yft7^4 
1 t*3tRGasftV^«l-43V^TH:, «ta*y^^y b 



(9) 

15 

»S7-^1 9aia^«a^^^b (DEV) 
2 4a-2 4cft|:K^tlil *x y 7" 2 

&\n^ SSGSr^ttfea^-y b (DEV) 2 4 a- 

^T^a^y^- ^ h4 9rttC^t°^^^^^ 4 1 £ 
iMW-^o 10 
[0 0 6 3] J^_k, *^C0HlfeO^1itoV^Tlft?BL 

(SEN'S* ^Vf- ><y9A Mill S 

S«G(7)fi:S^f i nitev>J:5^, *SGO«ffi©BfSffi 

8, 4^^^V^TSSG^giJ(7)t: 0 ^-t:1*^1- 
5^ #~*^ft*fefcffl^5 r 1 1 Tft 5o 20 
[0 0 6 4] Sfc, afc&aXgfc*3V^Ttt\ iaa^y 

b 4 9 SrgSi: LT, * b°V^-r y ? 4 1 £#P$ 

[0 0 6 5] ±|B«K?K*-ettLCD*3K^V' . 

^X^IdjSttSiS^a^^y b (SCR) 2 1 a • .2 
lb^l/^Mttl^^h (CT) 2 2(31iiffl-f- 
5:t«^ fl S^lSStLTLCDSBd 

[0 0 6 6] 

4-f5«SES:>l*lBlt?!R5l"r5^i:^e>, 
[0 0 6 7] £fc % Xt'ygl^tt, rtSffi#ftf3ci 
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5 0 Sfefc, S«GOEHE»asiK3Sfc/j:5Kon"C, S 

(^jg 5 [£?§3rr 6 3* v ^SEiftSilcS t tt S fc v n r t i>> 
[0068] rtf><fc5^ *»WtJ:ixtf, Jfc*ySR*fc 

fci^fcott^t^f £ ft 5 n t 

[Ell] *3PJ!^^aSg^v^ti6 

[02] ^B^iSftftsstfei^^y h£> 

[03] ^B^jK&iStl^SSftM^^y 

[124] *^pj^^asat-#^m^a^^y 

Ho 

[us] *«w©«»a»«fc«5mffe*&a^-y 

[12 6] *38W^«toa*ft^-|Q6^fST*5^«ffi 

axs<z>HJ« ^-rtft^ @o 
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